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Lex: To my children, Carmen, Fergus and Madeleine: you are all
adults now. May you continue to express your ever growing
independence in body, as well as thought.
Chris: To all of my family – living and no longer living.
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PREFACE
Data and data science are emerging (or have emerged) as a
dominant activity in many disciplines that now recognise the need
for empirical evidence to support decision-making (although at the
time of writing in the UK at the end of April 2020, this is not
obvious). All data are spatial data – they are collected somewhere –
and location cannot be treated as just another variable in most
statistical models. And because of the ever growing volumes of
(spatial) data, from increasingly diverse sources, describing all
kinds of phenomena and processes, being able to develop
approaches and models grounded in spatial data analytics is
increasingly important. This books pulls together and links lessons
from general data science to those from quantitative geography,
which have been developed and applied over many years.
In fact, the practices and methods of data science, if framed as
being a more recent term for statistical analysis, and spatial data
science, viewed as being grounded in geographical information
systems and science, are far from new. A review of the
developments in these fields would suggest that the ideas of data
analytics have arisen as a gradual evolution. One interesting facet
of this domain is the importance of spatial considerations,
particularly in marketing, where handling locational data has been a
long-standing core activity. The result is that geographical
information scientists and quantitative geographers are now leading
many data science activities – consider the background of key
players at the Alan Turing Institute, for example. Leadership is
needed from this group in order to ensure that lessons learned and
experiences gained are shared and disseminated. A typical
example of this is the modifiable areal unit problem, which in brief
posits that statistical distributions, relationships and trends exhibit
very different properties when the same data are aggregated or
combined over different areal units, and at different spatial scales. It
describes the process of distortion in calculations and differences in
outcomes caused by changes zoning and scales. This applies to all
analyses of spatial data – and has universal consequences, but is
typically unacknowledged by research in non-geographical domains
using spatial data.
This possibility of distortion also underpins another motivation for
this book at this time: one of reproducibility. The background to R,
the open source statistical package, is well documented and a
number of resources have been published that cover recent
developments in the context of spatial data and spatial analysis in R
(including our other offering in this arena: Brunsdon and Comber,
2018). This has promoted the notion of the need for open coding
environments within which analysis takes place, thereby allowing



(spatial) data science cultures to flourish. And in turn this has
resulted in a de facto way of working that embraces open thinking,
open working, sharing, open collaboration, and, ultimately,
reproducibility and transparency in research and analysis. This has
been massively supported by the RStudio integrated development
environment for working in R, particularly the inclusion of
RMarkdown which allows users to embed code, analysis and data
within a single document, as well as the author’s interpretation of
the results. This is truly the ‘holy grail’ of scientific publishing!
A further driver for writing this book is to promote notions of critical
data science. Through the various examples and illustration in the
book, we have sought to show how different answers/results (and
therefore understandings and predictions) can be generated by very
small and subtle changes to models, either through the selection of
the machine learning algorithm, the scale of the data used or the
choice of the input variables. Thus we reject plug and play data
science, we reject the idea of theory-free analyses, we reject data
mining, all of which abrogate inferential responsibility through
philosophies grounded in letting the data speak. Many of the new
forms of data that are increasingly available to the analyst are not
objective (this is especially the case for what has sometimes been
called ‘big data’). They are often collected without any experimental
design, have many inherent biases and omissions, and without
careful consideration can result in erroneous inference and poor
decision-making. Thus being critical means considering the
technological, social and economic origins of data, including their
creation and deployment, as well as the properties of the data
relative to the intended analysis, or the consequences of any
analysis. Criticality involves thinking about the common good, social
contexts, using data responsibly, and even considering how your
work could be used in the wrong way or the results misinterpreted.
There is no excuse for number crunchers who fail to be critical in
their data analysis.
In summary, we believe that the practice of data analytics (actually
spatial data analytics) should be done in an open and reproducible
way, it should include a critical approach to the broader issues
surrounding the data, their analysis and consideration of how they
will be used, and it should be done wearing geography goggles to
highlight the impacts of scale and zonation on the results of
analyses of spatial data. This may involve some detective work to
understand the impacts of data and analysis choices on the findings
– this too is a part of data science. We believe that the contents of
this book, and the various coded examples, provide the reader with
an implicit grounding in these issues.
REFERENCE
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